A novel BODIPY-based near-IR emitting probe as a selective and sensitive fluorophore for Hg(II) is synthesized. This versatile BODIPY fluorophore is functionalized for long wavelength emission at the 3 and 5 positions via a condensation reaction in which two dithiodioxomonoaza-based crown-containing phenyl units are conjugated to the BODIPY core as a chelating unit. This designed fluorophore, employing an ICT sensor can be used effectively to detect Hg(II) cations by way of a hypsochromic shift ($90 nm) in both the absorption and emission spectra.
and rapidly concentrate in the upper levels, especially in large edible fishes.
3 Thus, it can easily transfer to the human body and can cause serious health concerns such as brain damage, 4 DNA damage, 5 various cognitive and motion disorders, 6 and Minamata disease. 7 Considering its toxicity, several analytical techniques have been employed such as atomic absorption spectroscopy 8 and inductively coupled plasma mass spectroscopy 9 to detect mercury.
However, these current techniques demand very complicated and expensive instrumentation as well as multistep sample preparation. Therefore, emphasis has been placed on the synthesis and design of fluorescent sensors 10 which offer a promising approach for mercury ion detection in terms of sensitivity, selectivity, and low cost.
11
To date, a number of fluorescent ionophores for mercury ions have been reported based on different fluorophores such as fluorescein, 12 rhodamine, 13 naphthalimide, 14 boradiazaindacene 15 (BODIPY). However, most of these reported fluorescent ionophores work in the visible region of the spectrum, and so far only a few examples that have lower energy emission in the near-IR region have been described. Recently, chemosensors that absorb or emit in the near-IR region have become of significant interest for biological and environmental use. In particular, the absence or significant reduction of background absorption, fluorescence, and light scattering, and the availability of low-cost sources of irradiation make these chemosensors preferable for biological application. 16 On the other hand, coordination of mercury cations often cause a 'turn-off' fluorescence response because, like other heavy metal cations, mercury is a fluroescence quencher. 17 Therefore, for an ionophore designed to select mercury cations, fluorescence enhancement (turn-on) is preferable to fluorescence quenching (turn-off).
To date, a few near-IR emitting fluorescent chemosensors have been presented to achieve a ratiometric analysis of mercury cations. 18 Herein, we present a new chemosensor with a turn-on near-IR optical response for ratiometric mercury detection. We chose a promising red-emitting dye, di-styryl BODIPY, 19 ting from properties such as high quantum yields (typically 0.6-1.0), large extinction coefficients (60,000-80,000 M À1 cm À1 ) and the photostability of these fluorophores. These novel intriguing di-styryl (DS)-BODIPY fluorophores, derived from successful modification of the BODIPY core, also display several applications in diverse fields such as sensitizers for photodynamic therapy 27 and as a chemosensor 28 for zinc cations with red shift properties in the absorption and emission spectra. The synthesis of our chemosensor is shown in Scheme 1. BOD-IPY fluorophore, 1, was synthesized according to the procedure published previously 19 Our model consists of two chelating substituents on the BODIPY core for mercury cation sensing. These two substituents on the BODIPY core also enabled an advantageous ICT mechanism. The absorption spectrum of the metal-free form of the dye 3 was acquired in THF and showed a band at 720 nm. The addition of Hg(ClO 4 ) 2 to a solution of the dye in THF caused the appearance of a new band at 630 nm and a simultaneous disappearance of the band at 720 nm (Fig. 1) . This new band was blue-shifted by 90 nm and was observed as a color change from green to blue (can be detected with the naked-eye). This large hypsochromic shift with an isosbestic point at 670 nm clearly indicates that coordination of one mercury cation to the fluorophore 3 kinetically favored the coordination of a second mercury cation instead of the metal-free form of dye 3. Coordination of cations to nitrogen donor atoms of the dithia-dioxa-aza unit block the ICT process on the BODIPY fluorophore, observed as a spectral shift in both the absorption and emission spectra of the fluorophore (Figs. 1 and  4) . The ICT process gave rise to two distinct absorption and emission wavelengths. A ratiometric analysis for Hg(II) cations is presented with the formation of these two distinct wavelengths. Meanwhile addition of any metal ions other than Hg 2+ , caused no change in the absorption maxima (Supplementary data, see Fig. S1 ). The fluorescence spectrum was also recorded with this highly mercury selective dye 3 in THF (Fig. 2) . The ICT process from the crown unit to the BODIPY core leads to strong fluorescence quenching. Thus, chemosensor 3, itself shows very weak emission intensity at 740 nm (Fig. 2) . The coordination of Hg 2+ to the receptors resulted in a reduction of the electron-donating ability of the two amino groups conjugated to the BODIPY core, and hence the receptor showed a 90 nm blue shift with a strong fluorescence emission intensity (Fig. 2) . Moreover, due to the selectivity of the receptor, metal ions other than Hg 2+ produced no change in emission spectra and absorption spectra. The fluorescence response of the dye in the presence of Hg 2+ (10 lM) and a competing cation (20 lM) is presented in Figure 3 .
The fluorescence intensity of the dye was unaffected and the presence of a metal other than Hg 2+ did not influence the coordination of Hg 2+ to the receptor moiety. S. Atilgan et al. / Tetrahedron Letters 51 (2010) 892-894 A titration experiment was also conducted in order to observe ratiometric analysis and also to calculate the binding constant (K d ) of the chemosensor 3 with Hg 2+ . The stoichiometry between dye 3 and Hg 2+ is confirmed by Hill plot analysis, Figure 4 (details in Supplementary data). 29 As expected, the sigmoidal curve ( Fig. 3 in Supplementary data) clearly shows a 1:2 stoichiometry between 3:Hg 2+ with a dissociation constant of 1. 
